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� Objectives
� Development of Indices

� Concepts and examples
� Periphyton, Fish and Alligators

� Verification and calibration
� Wading Birds

� Comparison and Combination
� Management Scenarios
� Sensitivity

� Ridge and Slough

OverviewOverview
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� Create linkage between hydrologic
stressors and ecological response

� Create “broad brush” simple but
useful indices to quantify
ecological response to different
water management alternatives

� Verify, calibrate and refine indices
to increase their usefulness

ObjectivesObjectives
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� Use indices to provide more
information on CERP ...
� Did we get the water right?
� A there opportunities for changing

hydrology to improve ecology? Where?
� Evaluate “what if” scenarios and their effect

on habitat.

� Potential tool for use by RECOVER
in regional evaluations during
detailed design and
implementation

Objectives continued ...Objectives continued ...
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Development of IndicesDevelopment of Indices

2. Define habitat suitability indices in terms of
hydrologic stressors.

3. Use hydrologic model output (stressor) to obtain
suitability index or time series of suitability
values.

4.  Combine sub-indices (if any) to get habitat
suitability index or time series of SI’s for each
habitat.

5. Compute summary statistics for habitat suitability
indices.

1. Identify appropriate habitat indicators.
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� Periphyton
� Fish
� Wading Birds
� Alligators
� Tree Islands
� Ridge and Slough landscape

� Periphyton
� Fish
� Wading Birds
� Alligators
� Tree Islands
� Ridge and Slough landscape

1. Identify appropriate habitat indicators.

Development of IndicesDevelopment of Indices
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Sample Hydrologic StressorsSample Hydrologic Stressors

� Water Depth
� average (weekly, monthly, annual, between specified

dates)
� min, max, above/below thresholds

� Flow Direction
� Flow Velocity
� Time related

� hydroperiods - discontinuous/continuous
� time since last drydown
� period below/above thresholds
� rates of recession

Development of IndicesDevelopment of Indices
2. Define habitat suitability indices in terms of hydrologic

stressors.
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Time

Stressor(t) = fn(Hydrologic Variables(t))

Development of IndicesDevelopment of Indices

1

0

Stressor

1

0

Suitability = fn(Stressor)

3. Use hydrologic model output (stressor) to obtain suitability
index or time series of suitability values.

Suitability Index
Suitability(t) = fn(Stressor(t) )
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South Florida Water Management Model

Individual cells

Indicator Regions

Landscapes

Obtained For

Habitat Suitability Indices
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PeriphytonPeriphyton
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Development of IndicesDevelopment of Indices

FishFishFish Density I
Applies to Remnant Everglades

0.0

1.0

0 60 120 180 240 300 360
Annual Hydroperiod ~ Days

SI

Fish Density II 
Applies to Ridge and Slough Landscape

0

1

0 2 4 6
Time Since Drawdown to "DRY" Conditions 

~ yrs

SI

Geometric
 Mean

4.  Combine sub-indices to get habitat suitability index or
time series of SI’s for each habitat.
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SURVIVAL and CONDITION
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5. Compute summary statistics for habitat suitability indices.
Development of IndicesDevelopment of Indices

AlligatorsAlligators
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Shark River Slough,
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Wading Bird Suitability Sub-IndicesWading Bird Suitability Sub-Indices
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Grid Cell Suitability 

SIWB = min(SIdepth ,SIrecession)

Landscape Level Suitability

SI land = avg. SIWB of highest
23 percent of cells for each of
• Remnant Everglades
• Coastal Zone
• Interior Zone

Wading BirdsWading Birds
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Wading Birds 
Landscape Level Habitat Suitability
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Wading BirdsWading Birds
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AlligatorPeriphyton Tree IslandsFish

Habitat Suitability ComparisonsHabitat Suitability Comparisons
Restoration PlanRestoration Plan

SI = 0.62SI = 0.62 SI = 0.82SI = 0.82 SI = 0.53SI = 0.53 SI = 0.50SI = 0.50
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Habitat Suitability ComparisonsHabitat Suitability Comparisons

Shark River Slough, Indicator Region 110
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Management ScenariosManagement Scenarios

� Getting the “Water Right” is a surrogate
for getting the “Ecology Right”.

� How do different water management
strategies effect ecology?

� Scenarios
� CERP without any ASR’s
� CERP without and Lakebelt Storage

� Getting the “Water Right” is a surrogate
for getting the “Ecology Right”.

� How do different water management
strategies effect ecology?

� Scenarios
� CERP without any ASR’s
� CERP without and Lakebelt Storage
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N

Scenario 1: CERP without ASRScenario 1: CERP without ASR
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� Lake Okeechobee ASR
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� Lake Okeechobee ASR
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Scenario 2: CERP without Lakebelt StorageScenario 2: CERP without Lakebelt Storage

Lake Belt Storage AreasLake Belt Storage Areas

� Central Lake Belt Storage Area
(190,000 ac-ft)
� to store excess water from Water

Conservation Areas 2 and 3
� to provide environmental water supply

deliveries to Northeast Shark River
Slough and Water Conservation Area
3B

� Central Lake Belt Storage Area
(190,000 ac-ft)
� to store excess water from Water

Conservation Areas 2 and 3
� to provide environmental water supply

deliveries to Northeast Shark River
Slough and Water Conservation Area
3B

Central Central LakebeltLakebelt
Storage AreaStorage Area

North North LakebeltLakebelt
Storage AreaStorage Area

� North Lake Belt Storage Area
(90,000 ac-ft)
� to capture stormwater runoff
� to maintain canal stages and provide

water deliveries to Biscayne Bay

� North Lake Belt Storage Area
(90,000 ac-ft)
� to capture stormwater runoff
� to maintain canal stages and provide

water deliveries to Biscayne Bay
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Scenario ComparisonsScenario Comparisons
Shark River Slough, Indicator Region 110
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SensitivitySensitivity

� Sensitivity analysis can be used to check
robustness of functions.

� Sensitivity analysis undertaken for Ridge
and Slough landscape, depth function.

� Optimal depth was adjusted +/- 3 inches
and +/- 6 inches.

� Results shown for Current and Natural
Systems.

� Sensitivity analysis can be used to check
robustness of functions.

� Sensitivity analysis undertaken for Ridge
and Slough landscape, depth function.

� Optimal depth was adjusted +/- 3 inches
and +/- 6 inches.

� Results shown for Current and Natural
Systems.
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Ridge and Slough - Sensitivity to DepthRidge and Slough - Sensitivity to Depth
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SummarySummary
� Habitat SI's are simple, yet robust and

useful indicators of ecological response to
hydrologic stressors.

� Provide system-wide indication of
ecological habitat response to alternative
water management strategies.

� Can be used in regional analysis and
possibly to provide indication of when and
where more detailed ecological modeling
is needed.

� Habitat SI's are simple, yet robust and
useful indicators of ecological response to
hydrologic stressors.

� Provide system-wide indication of
ecological habitat response to alternative
water management strategies.

� Can be used in regional analysis and
possibly to provide indication of when and
where more detailed ecological modeling
is needed.
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Summary continued ...Summary continued ...
� Can be generated fairly quickly and in

future could be automated directly from
hydrologic model output.

� Functionality should be enhanced in future
by using water quality stressors in addition
to hydrologic stressors.

� Process has enhanced inter-disciplinary
and inter-agency communication and
increased understanding of the
Everglades.

� Can be generated fairly quickly and in
future could be automated directly from
hydrologic model output.

� Functionality should be enhanced in future
by using water quality stressors in addition
to hydrologic stressors.

� Process has enhanced inter-disciplinary
and inter-agency communication and
increased understanding of the
Everglades.
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Thank You !Thank You !


